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*^*2se in the unlted 

Cancer is the second ^ it can only *e cured 

States. When cancer has met xic . chemotherapy- 

usually cy 



by systemic theEa ^' t tul0OE . spread that would 

Alt ernative methods to P rev- 
cytotoxic chemotherapy are very 

amative methods of therapy 
0ne area of promise in- alt Heparanase breaks down 

involves the study of ^ ^ and extracellular 

heparan - a component of th ^ inhibition of 

ma trix. It has recently bee ^ ^ ^ 

heparanase reduces tumor spread ( ^ ^ 

i QQQi reducing ^ 
Vlodasky, > 

angiogenesis. 

,„icaUV »" £ul targeted 
0n » „ y t. ^n, to « 

inhibition Of P""" rr^^oleot^es. »ti..n» 

through the -e of ant, ^ ^ complem ent»ry to 

25 oUgonuoieotides are s«,,U fr , ^ The anti.ense 

. oefm.d — "J^nOs « °" T 

specific mRNA into protein. 

macules synthesized with a 



^ ^ iif . i t _ w ^ j ItlO- 

Anti: ' 

1 



L sense oligonucleotide 



The P 
he 
be 



nroven particularly resistant 
phosph orothioate backbone ^ ^ribonucleic 

that instead of inhibiting 
re sent study dlScl ° S " tQ reduce tumor spread may 
— 6 itS ; lf ;rrse e ;:o^ egression using antisense 
be to inhibit heparanase p 
phosphorothioate oligonucleotides. 

~. — » — - nr;:—:::,: ::::::: 

4-^ ^ seauence or a i-j-^ 
complementary to a sequ 

a heparanase, wherein: hybrid izes with the 

(a) the o^ onUCle °; X t»d.r condition- of high 

rib onucleic ac, ^ ^ ^ nucleotide s in 

stringency and is oe 

length '' , oside linkages of the 

the internucleoside ^ 

-, „Hde comprise at 
oligonucleotide r 

-^^r^ccleoa, to the 
(O hybridization of expre ssion of the 

rib onucleic acid tlon of heparanase 

heparanase, wherei Q% reduct ion in the 

expression means at lea ^ & ^ 

quantity of hepar anase a ^ ^ q£ 

— ; t I d 1 In! -Po-tin at an 
ollg o„»=l«o t ide £or 5 houI s 



03 



(d) the - J cywla3mic prot . ln . in 

centrifugal, (e) t y ted acc ordin, 

ri;"r-- — * 

to mass by ^ protein is 

gel .«;p;7' V nlUdine dl£lu ori d e 

tra " S£e " t t t incuJte, a, temperature «or 

membrane that nl „ tlo n lg> the membrane 

is exposed to ug ^ (h) the 

against heparanase incub ated 
— e i. exposed to wash . buffe ^ 
for 1 hour at room temperature in g _ 

a i .3 000 dilution of a pero 
comprising a J- • ' , . rprted against an 

s » „-r " — - — 

r epitope on the exposed to a 

^ mi the membrane is ex F 

£ heparanase, (1) h i acvlthydrazide and the 

□ oxidation of the y che miluminescent 

Ul signal, and (3) measure of the 

O laser-scanning densitometiy *** as a 

-::,::.'-";::~rt,u,. 

untreated cell. 

25 

.the instant oligonucleotide, 

Thls invention further 

.herein the oligonucleotide comprises 

■ fu rther provides the instant oligonucleotide, 
is invention further pr rib0 nucleotides . 

_ ein the oligonucleotide comprises 



30 Th 

wherein 
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•^«, the instant oligonucleotide, 
Thl , invention further provrdea the phosphc)to thioate 
herein every internucleosrde linkage 



linkage. 



. , pq the instant oligonucleotide, 
Thls invention ^ ^ ^ nucleotldes 

wherein the oligonucleotide 

in length. instant oligonucleotide, 

This invention further provxdes the nucle otides in 

wherein the oligonucleot.de is about 



length . 



-h^ the instant oligonucleotide, 
This lnv .„tion ^rth-r pr- t* ^ from 

wherein the sequence of the oirg 



the following: 



CCCCAGGAGCAGCAGCAGCA ( SEQ ID NO: 3) ; 
AGGTGGACTTTCTTAGAAGT (SEQ IDNO-.5). 
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25 



the instant oligonucleotide, 
Thl s -vention-furtherprov.de the . ^ 

wherein the oligonucleotide further 

internucleoside linkage. 

Thia invention further ^^J^^^ 

-^r:::::-:irn.., aP ^o d ie S ter 

"iir; or\ 5 tereo-re 9Uli r pho^rothio.te. 

Thls mention '^^'^.i'.T^^ 

wherein the oligonucleotide further 



sugar moiety 



oligoribonucleotide. 
nucleobase . 

wherein the modified nucleobase 
a 5-propynyl pyrimidine . 

wherein the heparanase 

■„.„ a method o£ inhibiting 
Thi s invention also provides ing cont acting 

— » ° £ " hePa i;::rol g noc-otide under conditions 
th e cell -1th the instant ol * ^ mRm encod i„g 

such that the inhlbil th e egression o £ 

the heparanase so as 
the heparanase. 

•Hes the instant method, wherein 
f „ r) .hPt provides tne 
This invention further p 

the ce li is a cancer cell. 

1S wtM also Ptoses a ^^fZ^ 
lnst »nt oligonucleotide in 
expression of a heparanase in 

•h.« the instant composition, 

30 - --^trr^ 
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25 



Th: 



passing through a cell membrane 



■hps the instant composition, 
Thls mention ^"^7^^^ cationic 
where in the carrier composes 
reagent. 

■Hps the instant composition, 
■Fnrther provides tne 

L0 a ,o,. t of tne instant olx,^" ^ theceby treat- 

. „f = heparanase m tne 
expression of a hep 

the tumor. 

■hps the instant method, wherein 
This invention further provides 
15 the sublet is a human being. 

■ des the instant method, wherein 
Th is invention further provides ^ oT 
. the treatment of the tumor is 
growth . 

» T hrs mention 

i. ~-f the tumor is >=j. 
the treatment of the 

metastasis. 

■ ries the instant method, wherein 
25 Thi s invention is effected b Y educing 

the treatment ot 
angiogenesis. 

^ f t-raatinq a subject 

Thl5 -»-»-::::»;:-^ ■» — 

30 which co-prises to lnhibi t 

the instant oii g o„ U c ioo^e . ^ ^ tM 
o£ a heparanase in the 



subject . 

, „ further provides the instant method, wherein 
This invention further pr 
the subject is a human being. 

Th is invention also provides the harmaC eutical 
COT p 0 » ltl o„ ""^ 4 ™ Ml . otl<1 . in an 

ti;;;: r::;i- - • — - tM 

. i an oligonucleotide having a 
This invention also provides an o 9 cleic acid 

§ sequence complementary to a sequence 

| 15 encoding a heparanase, wherein- izes with the 

1 <" ^ °; ig ;"l-r conditions of ^ 

length; Linkage- of the 



the internucleoside ^ 

oligonucleotide compr.se 

phos phorothioate irnkage,- an,^ cieotide ^ ^ 

(c) hvbridi, nation of th of the 

ribonucleic acia 
heparanase . 
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10 



of heparanase 
„estern Blot "^7,., CO „ P ,« d « 

pI „tein e*pre o by „ 

control). Also d ^ had no 

significant effect 
expression. 

^ b iot — r:r 

protein expression by LB85 oligonucleotl des 

th8t „ as well as the G3DPH control. 

expression as wen 

^ Thl s £i .re « » — — "~ 

heparanase protein. 



8 



--^^^^^^ as an aid in 

The following definitions are presented 

understanding this invention: 

Complementary DNA; 
Deoxyribonucleic Acid; 
( -) -l, 4-Dithio-L-Threitol; 
Endoplasmic Reticulum; 
Giycerol-3-Phosphate Dehydrogenase . 
; N _7 2 -Hydroxyethyl) P ,perazine- N -(2-ethanesu 

lfonic acid) 

Human Immunodeficiency Virus; 
. intercellular- Adhesion Molecule-1; 
Immunoglobulin; 
Modified Eagle's Medium 



5 CDNA 
DNA 
DTT 
ER 

G3PDH 
10 Hepes 

HIV 

ICAM- 1 

o 

■■a ig 

® 15 MEM 

m _ Messenger RNA; 

■n * mRNA 



PBS 
RNA 
SDS 
20 SSC 
UV 



Phosphate Buffered Saline; 
Ribonucleic Acid; 
Sodium Dodecyl Sulphate; 
Saline-Sodium Citrate Buffer 
Ultra Violet. 



5 n f the various methods and 

* "Administer" shall mean any of th art . The 

.el.very systems Known to tho^se yla 
25 administering can bS P " ° r ™ gd ' eEmally an d 
implant, transmucosally , 

anv of th e various carriers known to 
,. carrier , shal i ro eana of t ^ ^ 

those skilled rn the art. be 
30 mean the same, except^ that ^ ^ 

pharmaceutical^ acceptable. In o preferably 
is a me mbrane-permeable catronxc reagen 



■ rn another embodiment, the carrier is 
lipofectin. In another her embo diment the 



carrier 



raient ^ ■ nt - her 

, a P H sensitive fusogenic peptide. In other 
for example, a p« po lyamidodendrimers ; 

■ - - carriers are p jt 
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embodiments the car co - po lymers and 

tca „s £ er r i„ poiyiyin., poly,lycol« .« ^ ^ 

.»* — " rr^yi/ic ac. In 

nanoencapsulate, sucn modife d by addition of a 

5' cholesteryl; and in 
alkyl- 

pt for th, in relation to their 
The following carriers are s by way of 

include, for example, aqueous and 
Dermal delivery systems rn emulsions , m icroemulsions, 

nonaqueous gels, ~^ *Z nonaqueous solutions, 
Uposo.es, ointments, ague ders , and can 

lot ions, aerosols, hydrocarbon J_ permeatlon 

contain excipients such ^ ^ ^ fatfcy 
enhancers le - g ., fatty -i , ^.^ polymer s (e .g., 

alcohols and ammo acids), In on e embodiment , 

polycarbophil and P°^-^™ ; ^ ^ a 

> the pharmaceutical ^« which can be 

transdermal enhancer. E ^ P fche follo wing: U> 

used in this invention ation of the cationic 

Cell.ectin, 1:1.5 (M/M) 1^ ™ ^ , 
lipi d ^ : 0 yl phosphatidylethanol- 
0 tetr.palndtyl--p.rnan-.ndd nGSV , 2:X (M/M) 

aml ne <DOFE,<GIBCO ^ ' ( J ^ ^ (Glen 

Hposome formulation of a 
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, N tl (2 3-dioleoyloxy)-N,N,N-tri- 
Kesea.ch); (3) DOTAP ' " ^ hringe r Mannheim); and (4) - 

methyL -a^oniu^e t h y lsul f ate) formulatlon of the 

BRIO • 

systems include patCh "' 

' deiivery sys ;™ s and c«-, =■» =°" tain 

suppositories, pessarres ge 

„=ipl."» ■<"* ' 1 amino acids,, and other 

ptopy lene glycol. ^"^ g ycol , «.«» •="> "«« 

— ,e - 9 - ir^- — - . d r h 

f " cellulose and hyaluronic add, . 

1 de solutions, 
Inj ect,hle *», ^ZJl^JZ^ 
^pensions. such ., soluhilrty-."— 

and can comprise ol and sucrose, and 

agents — '[Z^ ^ ™* » ' ^"""T 

--^^Crrrcs. and can contain e.cipients 

„ tablets and capsules. These 
oral delivery system include ta^et ^ ,..„.. 

can contain •«* 1 « t " S polyviny l pyrrolidone, other 
h ydroxypropyl»ethylcellulose P ■ * „ lactose 

cel l»lo=io materials and «.. „ d cellu iosiC 

and other sugars, starch drcal and 
materials,, disintegrating ^nts^^ ^ ( ^., 

celluiosiC materials, 
stearates and talc) . 

5% „on-£at milk 
-Blocking Oufxer- shall me.n 5, 



m n on wherein Tween-20 

^ dine containing 0.5* 

. ,. ,hall ».» centurion « 8 '°°° ^ 

-Centrifugation' shall m 

10 min. at 4°C. 

. , ,t -shall mean 
ent cyclic diacylthydrazide shall 
"Chemiluminescent eye 
Luminol (Amersham) . 

to a "complex" of 

.. C o„ple*" ."tcjr"' solution =»P— 

ol i g onucleotide and UpCc" ■ ^ (Gibco BRL , 

L ipofectin diluted 100 ul of P ^ and 

. , final concentration . 

to give a 11 , „„tides diluted in 100 ul 

phosphorothioate ^^onucleotid ^ gently and 

-Final concentration u allow 

complexes to form and then 
media. 

■ 50 *L of 10 * »1— "» ^ pg/ml P ef.bloc t 9C. 0-5 « 
M ,1 aptotinin. at rc £or 10 „in. 

^ n 3% of Nomdet t^u 
D TT, and U.J< ui - 



ths protein 

-Heparanase- shall «> 3 (SEQ „ „•.!,» and 

„»cleotide seance .h=™ ■ » J „ H0:18 , and 

— - -rrirtificialotnatutallV occulting. 



encoded by the 



25 



nuclei— - seauence ■ SbU ^ "~ 

having the »»mo acid « or natural l y occulting 

variants thereof, whether attif 

„ Blotto A (Amersham) [5* 
30 -jneufation solution" shall ^ containing 

b ovine=et„»al t u„in in Phosphate T ... B . 20 x. 
j e e n - 2 0 , 

12 



po lyo*yethylene(20)sorbitan monolaurate 

low stop or otherwise impede. 

h n mean, when applied to an 

« Modified nucleobase" sha ^ subs tituted or 

olig onucleotide, nucleot.de b.-« ^ guanine , 

modified. Apart from the ^ ^ . nosine , 

cyt osine, and thymine, other^ ^ in the 
deoxyinosxne, and ^ subject ^Uon. In 

olig onucleotide moiety useful ^ analogue9 , 2- 

addition, isosteric purxne 2 de °J Qther purine and 

^- ? ' deoxyx.anthosxac=, 
deoxynebularxne or V pyr imidine or a 5 

pyri midine analogs sue, . - 
propynyl pyrimidine may also 

when applied to an 



' Modified 



ihall 

SU9 " - sugar -dified or replaced so 



lia o„«cieotide ' ^ or gala «os„ or any other 



- """"" " .Ititut- or modified in .« , 



sug; 



mo „ of its =u,.rs """l^l fi „ example of a 2.-0- 



axxyj- one or more 

olig onucleotide may av ^ a _ anomeric su g a: 

substituted or modified 



25 



30 



allyl sugar is a < - - — ^ more of it s sugars 

oligc 
subs 1 

„ an oligonucleotide or 
• j .. shall mean an ^ ^ 
"Oligonucleotide s ibo nucleotide . 

oligodeoxyribonucleot.de or an 

to an oligonucleotide, 
^Phosphorothioate", when applx ^ atom 

sh all ,ean an ^b ^ ^ in one 

replaces one or more of the n 



10 



IS 



„ „ i e an oligonucleotide 
or m ore P^^ 63 "; 1 ;; ^.o^Jster lieges- Each 
having one or more phosphorot ^ ^ ^ Sp 

dl .ster.o,ner-. A brldgxng oxyg. ^ which 3oins 

a phosphodiester linkage of 
phosphorous to a sugar. 

oU».»«cleoti* ~ Y J1".«« of the » lth 

both o£ t„e »o "i*""'^"^ othor „», e « ."^u.. 

analogues sucn as -*«, ^ 
K„o»n it, the »*y 

hp stereo regular, 

ste reo „o„-rec,ular or =«» olig o„ U creotid, .« 

rr »r" ~ 

sp ~ ■* d " st "; om ; r an L« d .»nth..i-r ... »«; 

uhlc „ are created xn an a phorou s at- - tM 

t a„don, » h ich »e.ns that P ^ ^ o£ bB1 „, 

rrr-^rrrrreo.r. 

. to the action of 

-specmoam WtW. T.'^T-*^"' 
th e instant ; ™ '^^cieotide 

»» °' b 7 se : on se^ence =o™ple»entarrt y 
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leng th of the °^°^Z thM . parameters on 
complementarity. ™ e °" _ n the art (s ae Sambroo. 

hybridization is weli 

. or ..stringency", shall refer to the 

■•Stringent conditions or ^ nucieic acld , 

con— f or ^id-t^ as _ ^ ^ ±n 

salt, and temperature. The equivale nt conditions 

the art and may be alterec ■ «^ depend on factors 

composing either low or high s ^ rna, 

such as the length and nature ^ ^ base 

ba se composition), Qr iltmob ilized on a solid 

composition), milieu Ixn " lut " and other components 

subS trate), concentration of pGlyethyl ene 



(e .g 



25 



formamide. ^"actions .within a ran,, 

and temperature of of the probe to 

, V r below the melting temperature 
£ro m about 5C below te>[tlpera tv.re> . 

about Z »-C to 25-C below the ^ condltions o 

„ ore factor, be may be f „„, b „t ecuivalent 

aither low or hi 9 h """^"^ R , „ m be understood by 
to , the above Usted -"^^^ of hybridization 

t: ^ - — — - 

Tiated Uhuoleotrde sequences. 

, such as a human, a primate, 

..sublet- ^»"7;;;rr a bbit. 

guinea pig or 



glycol) 



a mouse, a rat, 



..variants- shall mean proterns M«, ^ ^ g5% 

30 preferably at !«« "'I. «..d h.r.1. " •i-"'' " 

similarity with SBQ ID allgne d have simrlar 



at least 80%, 
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Kofii-nted) amino acids in 

udenti c al or : -;; or conservatively 

like positions or reckons, where ^ ^ ^ ^ ^ 
replaced amino acids are ^ fcQ the 

activity or function of- 
starting protein. 

bo££e , ^ _ t;r; 

Tween _ 20 , wherein Tween-20 P 
monolaurate. 

me „ „ as he d in Pho.ph.t- ..Xin.. 



-Washed" shall 

initions 



the present 



30 



complementary to a sequ 

a heparanase, wherein: hybri dizes with the 

(a) th. 0l ^ nUCle ° d tld U nder conditions of high 

rib onucleic aci ^ ^ 4{) nUcleoti des 
stringency and is 

in length; n„v aa es ° f the 
oll =,=nu=leotid. 

^.ph-olhio... « . oMeieotide „ th . 

(O hybridization of t ^ eJ[pre „io„ of th. 

ribonucleic aci f heparanase 

heP aranase, lB the 

expression means at lea ^ g T24 

entity of heparana . . ^ a ^ q£ 

bladder carcinoma cell tin at an 

the oligonucleotide and P ^ ^ ^ q 

oligonucleotide lQ pg/ml for 5 hours 

Upofectin concentration of 10 ug 



20 



t 31 . c the cotple* i» co„pletel y reeved 

at J' \ UI T = i-pr the ceil 

(c) 19 hours later cne 

is scraped, washed remo ved by 



sl electrophoresis, (f ) luD ride 



tr-n-ferred to ^ ^ temperature 

raembranS fc in incubation solution (g) the 

f ° r ^ h ° UrS 1 ug/ml of an antibody 

membrane is exposed to ug ^ 
dire cted against heparanase at ^ 
(h) the m embrane is temperature in 
in-bated, for 1 hour dilution of 

bl oc k ing buffer ^ a 1.3. 

a peroxidase-connugated antibo dy 
dir ected against an epitope on & ^ 

directed against heparanase U . t 

a chemiluminescent 
exposed to ovid ation of the cyclic 

d iac y lth Y drazide and the oxrd.tro ^ ^ 

dlacylt h y d r .„de by the he signal is 

qUSnt ; J, e a»„u„t Of heparan.se expressed 
25 " a percentage of heparanase 

calculated as a pe 
expression in an untreated cell. 
In one e— e,er y internucleoside Untaoe » 

In , -.™~r,t- the ribonucleic 

T „ or ,p embodiment tn« 

30 r:zz^^~^ ------ 



polyvinylidene 
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tein in one embodiment the hybridization 
£M h„ S e Protein. X ^ 

o£ th . oii 9 o„ U =ieotide to 

the heparanase protexn 

^T^--' 

■ + the oligonucleotide comprxses 
embodiment the oixg minimum 

„■ nt the oligonucleotide sequence xs 
in one em*odxment the ^ 
of 10 and a maximum of 40 nucleobases xn length 
of iu aim minimum of 1= 

, the oligonucleotide sequence xs 
embodiment the olxg preferred 

• m of 25 nucleobases in length. In the p 
and a maximum of rleotide is about 20 

embodiment the phosp.orothxoate olxgonucleotxde 

nucleobases in length. 

the instant oligonucleotide, 
r.^i-hpr provxdes tne 
Thls invention further ^ ^ 

wherein the sequence xs selecte 

(a) cCCCAGGAGCAGCAGCAGCA (SEQ IDNO:3); 

(b) qtCCAGGAGCAACTGAGCAT (SE QX0,0: 4 ) ; and 

(c) AGGTGGACTTTCTTAGAAGT (SEQ ID NO: 5) 

N0 :17, for SEQ ID *0: 3 , resxdues 707 
re sidues 852-871 for SEQ ID NO : 5 . 



0 



^ternu^eoaide Un*a g e. » "*° dl " e " tS 
a stereo-regular phosphorothloate . 

lerem the ' t 

!» one — tne - 1£i ed — 

is 2 '-0-alkyl oligoribonucleotide. 

Thls lnro>tlM — - — ° ii9onocls ; t ; i d ; d 

^uenoe. -.ere. the -uenoe — 

\ oOaae in one e.Ood^.nt th. »d i£ ied nucieooase rs 
" U . m one e-=di.«t tne »od l£ ied 

5-methyl pyridine. In 

nucleobase is a 5-propynyl pyridine. 



, on also pr0 vides a method of inhibiting 
m hi c invention aiso v*- 

ea.on o £ a neparanase in a «U «™ 
-n the inatant o^onucieot.de under cond.trons 

h th at tne oU.— — - -» — ; f 
e h e P ara„,ae ao aa to tnere. ^ ~ — " 
th e h eparan»ae. In one e^d^ent t h e ceU i. a — 



th . preferred embodiment the ell 

t o„ also provide, , composition comprising th. 
Thi s inventron e£fect ive to inhibit 

— — tide in ;;:::r a cer. 

„f a hpoaranase in a cen 

of passing 

rr: '- — - — 

embodiment the cell 

on is a cancer cell. in 
embodiment the cell is 

t- t-he cell is a human cell- 
embodiment the ceii 

, ,a <f hrpatinq a tumor in 
Hnn also provides method of treating 
3 This invention also p ^ 
sub1e ct which comprises administering to 
a sub 3 ect wn effective to inhibit 

, of the instant oligonucleotide effect! 

in the subject and thereby treat 
expression of a heparanase m 

_ oreferr ed embodiment the subject 
the tumor, in the prefer effecti „ g a 

n in one embodiment the tumor is treated 

10 wth in one embodiment the tumor is 

.eduction in tumor growth. 

trea ted by effecting a reduction in tumor metastasis. 

-s treated by effecting a reduction m 
embodiment the tumor is treated 



angiogenesis 



o£ a heparanase in 

9UbjeCt ' „. rt has an abnormality tnat is 

„.. Md by i„ni b i t in, nepa^anaae ^ 

b - c t has an abnormalxty 
embodiment the su 3 e preferre d embodiment the 

by inhibiting angiogenes,s . In 
subject is human. 

„-f t-he instant 
also provides the use of 
xhis invents also pharm aceutical 

, the preparation of a pna 

olig onucleotide for fc which 

for treating a tumor m 
composition oligonu cleotide in an amount 

5 comprises admixing hepara nase in the 

elective to inhibit expression of d 

sub: ect, with a pharmaceutical carrrer. 
embodiment the subject is human. 

•h , an oligonucleotide having a 
2Q This mention also *™TsZ*«o*°* a ribonucleic acid 
sequence complementary to a seq 

encoding a heparanase, wherern- -8 with the 

(a) the ^onucleotide^ conditions of high 
ribonucleic acia nucleotides 
stringency and is between 10 



in length; 
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th . mternucleoside Un^. - - 
oligonucleotide comprise 



phosphorothi 



oate linkage; and 



the 



nf th e oligonucleotide to 

""""" IO one ~b.di-.nt inhibition of 
heparanas.. » ° means at lM . t a 50% 

h ep"a„a=e «>><»" y o£ heparans in 

reduction in the q bla dder 

— iar : oi r:s : ed ( ; 0 . «i.x <* - 

CarCin ° ffia ri nd lipcfectin. at an 

oligonucleotide and P. ^ 

oll9 o„noleoti d e ^ ( „ 

a lipofectin conce « «,„ ^ 

about 5 hours at 37 c, I 

19 hours later the cell ^ ^ 

extracted in lysis buffer (dt ^ 



temperature for about 1 2 h °" „ about a 

-, ^™ fal the membrane is expose 
" " a„ antibody directed against beparanase 

ug/ml o£ an antm membrane is 

i-i::::r^r:::J::... : . r= - 

hou r at temperature in 

■ -nn a 1-3, 000 dilution of a pero 
comprising a 1.0, . ted against an 

conjugated secondary antibody directed^ 

epitope 



centrifugation, 



on the antibody directed 
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25 



heparanase, <i. membrane 1. 

c h luminescent cyclic ^ 

, [h , cvclic diacylthydrande by the 
oxidation of tl.- =»c luminescent 
peroxidase is detected a rlr „ tBd bv 

Lgnal, and .1. the signal is ,uantttated by 

,a er-sc,nning densitometry as a measure of the 
Lnt of heparanase expressed calcul atec as 

percentage of heparanase expression 

untreated cell. 

The Experimental """■^^"int^.^ 



oiigonucleotides ... "r^by ^ „ ere 

is shown in Figure 1. oligonuc leotides complex.d 

treated with the phosphorothxoate °* « q1 r 

■ * .tin The optimum concentration 
r iT^optiJ concentrations o .of etin 

10 a „d i, 5 pg/ml . T ne hepa „ M3 e protein 

with complexes was 5 h, and P „ ln complete 

„as assayed after a further ■> h of in seque nces 



were LB 85 (SEQ ID N0:4) 
NO: 3) 
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3 85 (SEQ ID NO:4>, ^ 

The expression of heparanase prote.n for LB85, 



• , plv 90 95- and 75%, respectively 
65 was reduced by ' produced any significant 

(Figure l) . No other oligomers pro 

• t-„raet protein levels, 
reduction m target p 

tre^a^na**-***^^ w«h antr- 

protein „ RB » .»PX ...lor > « uoleotlde s wa, evaluated 

h e P ara„a=e phosphorothroate o ' m cDHR £ragm e„t a, 

by northern bl««™. »-J ptoteln mRNA species 

v. The 4.4 and 2.0 KB ^ only the 

a probe. The i . ■* significantly, °niy 

„ere easiiy visualized > ^ acti.it, 
ph osphorothioate oLloonuol^*"^ blot . None 

in th . » e s«„ blot were onucleotid<55 (LB78 

o£ the control P^-P^ ^ _ SEQ ID N o:6, LB101 

. SEQ „ „„. 1BSB - SEQ IC . «... - „ the Me stern 

. SEQ ID *> = •). ««"= h J. th . untreated controls 

blot , d „c„strated •»» q£ ^regulation for 

ln tM S orther„ Hot. Th. «t»t ^ lb65 (SEQ ID 

, SEQ xo *>=» was ^"J^^.tely «% 
0 .0:3, an. L BS 5 ™J>£^ analysis. »* =— 

Thes e results cor.fi™ the oli50 „ ucleo t id e, cause a 

»■< T;;c::::t;:::;:rana=e 

sequence specu-J- 

jrot . lB „K» "ots were then striPP- - 
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The „ep,ra„.se protein »RN* dehydrogenase 

reprohed with a con«ol ^ es3e „ tlally eo.ua! 
cDNfi probe l5 3P0H.. ™» decrea3e ln levels of thrs 
Rm loading in each lane, and 

mRNA species. 

mimi^m^mwm a humid ified 5% co 2 

Cells: T24 cells were grown at 



^.-v, n BRL Grand Island, 

NV) , contain 10% (v/v, heat 



pnosphorothioate °^onucle * , Fo ster City. ») — l 
synthesis on an W l^ 

380 B D» synthesizer , isul£ i«/.«»^ le - ' 

performed using ""a'™"" 1 " ed por . glass support, 

'olid™ ""I = delved in 

olig odeo*ynu=leotide, J» by revers ed-ph,se 

hy dro*ide at .O'C tor 8 h »" d " /ao eto„itrile ; FRP-1 

HpLC [0 . 1B triethyia— „ 3% ac etic .=1. and 
support,, olig-ers -"% d9t " t t y chlo „te/acet=ne, dissolved 
pt ,=ipit.ted with 2, -«"» P «; t h ed „ tho M diu» =»« 
L sterile »ater and ^""'^ the ful i length species 
1 „ „,cl/ethanol. Concentrations 
„.r. determined by «V spectroscopy. 

es ot the phosphorothioate oXigonncleotide, used 
The sequences ot tn f 
were (5' to 3' ) : 

,TR631 SEQ ID NO:l; 

TGGGCTCACCTGGCTGCTCC LB63 ^ 

CGCCAGCTGCCGCGCAGCGG (LB62) 



0 
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65) SEQ ID N0:3; 

CCCCAGGAGCAGCAGCAGCA SEQ ID NO : 4 ; 

GT CC AGGAGC AACT GAGC AT id NQ:5; 

tvggtggactttcttagaagt i* ^ nq . 6 ; 

TCAAATAGTAGTGATGCCAT ^ iD N0 ; 7 . 

CTTC TCCTCCACATCAGGAG L seqIDNO :8; 
ATTGM GAAAATATCAGCCT . SEQ IDNO:9; 

ttatccagccacataaagcc ^ id NO:10; 

AGC GCAGGCTTCGAGCGCAG LB6 J ^ ^ 

GATAGCCAATAATCAGGTAA LB1 SEQIDN0 :12; 

GGTGCCACCAAACCTCAGGT ^ iD W:l3; 

G^GCCCCAGCGCCCTTTTCI LB6 s£QlDN0:1 4; 

GGAGAACCCAGGAGGATGAG ^ ^ ^ and 

CT AC AG AGCT T CTT G AGT AG L ^ ID NQ:l6 . 

TATACCTTGGATTGTCAGTG (DBI09) 

. th phosphorothioate 

of cells " r 11s were seeded the 

^ no< cells per well to be 65 form ed in 

30 x 10 eel V tran sfectxons were p 

f the experiment. The manufacturer 
day of the exp as per the ti _ M EM 

0pti _MEM medium (Gibco ^ iQ0 ^ of Opt 

P . „«, Lipofectin was dxiu u g/ml, 

.nstructxons Exp concentrat ion of 10 lQ0 

medium to grve a fx otide s were dxlut 

and Pho-Phorothxoate ol 9 concentra tion of ^ 

- - 0Pti rre tO m g i;ld U» and p~i^ ^ 800 

soi ::;;i 30 ■*» »,u. o ° ution mixed , and 

temperatur ad ded, the O oti-MEM. 

nnti-MEM medxa , jas hed wxth Optx 
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„ ^ ~ an » h — " ll ly " 5 a " d 

extract preparation. 

• cells treated with phosphorothioate 
Western Blot Analysis: scrape d, washed with 

olig onucleoti d e-iipi d co.p exes ^ J ^ ^ ^ pH 
cold PBS and then exacted in 40 ^ ^ # 

7 . 9f 10 -M KC1, 15 m ^ ^ 0 . 3% o£ N onidet-P40 

50 ug/ml Pefablock SC, 0 ce ntrif ugation 

at 4 = c for 10 min. The nuclei were . concentra tions 

- SUPer " ( -oratories, Richmond, CA) 

protein assay system (B con taining 35-40 ug of 

A li q uots of cytoplasnac -" a f * prQteins were then 

protein, were resolved by 10. ^ Arli ngton Heights, 

<= rP d to PVDF membranes (Amersham, Arling 
transferred to PVU temperature for 1 

IL) , and the filters incubated at ^ _ ^ 

r c.9- RSA in PBS containing 
h in Blotto A [5. ^ the anti _ hep »tanase 

£Ute « were then probed »t» 1 V /» ^ in pBS _ 

a ntr b od y in Blotto * - « " — - 

0 . s% «» 20 13 " h at room t,„p.ratore in 5* 

fll ters »ere incubated for 1 h ^ a x . 3 , 000 

no „_ £a t in PBS contain, ^ 

dl l»tio„ o f . --^-^rin,, ECL was performed 
(AB er s ham> . After washing (3 ,„ stIuctio „. Protein 

according to the mannfa «»~ ' ±a laset -sca„nihg 

— - ^ -«»«•• - 

^r^e US i:L" Is a percentage of protein 

results wtsj-c r(J ii s , 
■ w M t e H vs. untreated cells, 
expression m treated vs 

, • Total cellular RNA was isolated 
iern Blot Analysis. Total resoi ved on 

TRIZOL Reagent (Gibco BRL) . 20 ug 
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North 
using 



, . ... 11% formaldehyde and 
a l-2 , agarose gel contarnmg 1.1. human 

tc »s, It «a to »ybo„d-» nylon "^"^ Rehovo t, 
h e P ar,„ase pro.. ^ P--* ^ ™ ^ p£lMt 

»r " a :;::rrti 1 :iau: - — 

labelmg «« f _ rturer , s instructions . The blots were 

according to the ln 50% £ o„-i*, 5X 

th e„ hybridized wrth the P a „ sul£ate , 

ssc , 5X Denhard's solution. 0.5. SDS, 
„d 0.1 .,M of sper, »» « » ^ 

£iit ers were washed at ,» "J"^^ IX SSC and 0.1, 

j n 1 2- qn^ once for ihj- 11 
in 2X SSC and 0.1* SDS, on sDS 

SDS , and finally twice for » ^ fQr 

at S5-C. The frlters were exposed to ^ / ^ the „ 

12 -„ h with intensifying •■=»""" £or the G3P 0„ 
developed. A similar procedure -as repeated 



control 
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